A novel strategy was developed for the highly selective immobilization of proteins and specific hybridization of pathogenic probes that are genetically linked to the polyhydroxybutyrate (PHB) depolymerase substrate binding domain (SBD) as an active linker on PHB chip. In order to demonstrate the diagnostic assays, the single-chain antibody (ScFv) against hepatitis B virus (HBV) preS2 surface protein, severe acute respiratory syndrome coronavirus envelope (SCVe) protein and core streptavidin (cSA) were fused to the SBD and directly immobilized on the PHA microarray. Then, fluorescent HBV surface antigen, the antibody against SCVe, and biotinylated probe DNA were used to study specific interactions on the PHB-coated surface. Fluorescent signals were detected only at the spotted positions, suggesting the high affinity and selectivity for their corresponding antigen/antibody and probe/target DNA. Furthermore, as low as 2.7 ng/ml of ScFv--SBD fusion protein and 0.6 ng/ml of SCVe--SBD fusion protein could be detected by the antigen--antibody interactions with HBV preS2 protein and anti-SARS antibody, respectively. Also, approximately 20 ng/ml of probe DNA could be hybridized with the target detection system against *Acinetobacter baumannii*, *Escherichia coli*, *Klebsiella pneumoniae* and *Pseudomonas aeruginosa*, respectively. We suggest that this microarray platform technology can be directly applied for immuno- and patho-diagnosis without the need of synthetic or chemical modification of biomolecules or solid surfaces.
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